Abstract. We give new nested radical equations of similar kind to Ramanujan's questions to the Indian Mathematical Society 100 years ago. While many have since considered these from the perspectives of the Notebooks of Ramanujan and from the theory of Class numbers and Units, there seems no comprehensive theory to cover off the results, and it seems always possible to find new and surprizing elementary equations of this kind. We also consider a few more methods of constructing nested radicals.
Introduction
Arguably the most cited examples of Ramanujan's nested radicals are In particular, (1.2) has been used and reused in texts as an exercise problem, and used and reused in Mathematical Olympiad questions at various times. In this paper we first look at equations (1.1) and (1.2) and their possible extensions. Then we give examples of new nested identities of this kind, and present a method to construct such results. Along the way we try to examine what exactly makes such identities "interesting".
2. Ramanujan-style nested radicals 2.1. Equation (1.1). Let's consider a general equation in the shape of equation (1.1):
Solving it, we come to a Diophantine equation A similar equation with different radical form,
The even more general equation
If we closely consider RHS of the equation (1.2), we can see that it's three terms of the geometric series. It is easy to construct extensions of the equation (1.2), taking different sub-sequences of the series:
They are all cases of a geometric series sum
Ramanujan's formula (1.2) is just the first three terms of the series. Going the other direction into negative exponents, we get
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Hence, we can state a few equations similar to (1.2), that are not quite geometric series: 
A nested radical is "interesting" if there are less terms under the radical left side of the equation, than you would normally expect from expansion of the terms on the right side. Ramanujan's example (1.2) has two terms under the radical on the left and three terms on the right, which on first sight seems surprising, as many terms cancel to enable this. In (2.16) -(2.19) there are four terms under the radical on the right and five terms on the left. Here are two more new "interesting" equations:
Another identity: From Ramanujan's equation (1.2) we can explore new higher roots by expanding the right side of (1.2) in any computing program that expands algebraic expressions such as Mathematica, Maple and WolframAlpha. Hence, we discover easily that the
